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(54) TRANSPARENT CONDUCTIVE FILM 

(57)Abstract: 

PURPOSE: To make a conductive film thin to decrease etching so as to get transparent 
conductive film with an increased yield by adding a specified metal to indium oxide as a main 
component to lower resistance. 

CONSTITUTION: Transparent conductive film whose main component is indium oxide (In203) is 
constituted such that it contains at least one of Zr02 at xmol%, Nb205 at ymol% and Ta205 at 
zmol% of indium (In203), respectively, within a range where 0<x<20, 0<y<1.7, 0<16.5, x+y+2z>2, 
x+1.2y+1.2z<20. The values of x, y and zmol% are the values referring to 100mol% of the whole 
composition including the quantity of In203. The transparent conductive film constituted 
thereof has a good film characteristic so that it is possible to reduce film thickness and also 
decrease an etching time and increase a yield. 



htto://wwwl9.iodl.inoit.eo.iD/PAl/result/detai]/main/wAAA 3aG>ccDA40?J?0Q i ;i 1P1 9.nf)R/09/22 

PAGE 14/17 * RCVD AT 912212008 3:53:03 AM [Eastern Daylight Time] * SVR:NYC-US-FAX-01/11 * DNIS:6400 * CS!D:0335926453 * DURATION (mm-ss):06-26 



© a * a £f if jt (j p) ©nvf&m^m 
® & W**!*^* (A) ¥2- 309511 

©Int. CI. 5 HtSiJE^ ltrtSm#-^ ©£9fl 2 ^(1990) 12^ 25 B 

H 01 B 5/14 A 2116-5G 

II ¥1-130740 
@£ £ ¥ 1(1989) 5 H24B 

®J±5 H A Bg?nmi4*5££*i: !IWfJ»K3E*niTI13#9* 



1 . g we &m 

2 . # » It * <0 K H 

Kft-Tv^'i'A (inzo, ) % ± fi2 a 1 1 1> m m 

miSi&lCtS^X . In 2 0, CttUTZrO,. Nb»0 B . 
TazO, ©4><r < ife 114 

ZrOj x mol% 

KbiOs y mol% 

Ta a O. z mol% 

OSxS20 

0 £ y £ 1 7 

0 £ z :S 1 6 . 5 

x+2y + 2zS2 

x+1. 2 y + 1 . 2 z £ 2 0 

3 . J6W©»a>5clttW 



5 -/ f f -r X^P-fSfflSiflSiKS <,■>*© it ff 

t « * 05 a « ] 

ant as . mit-< y v * j*.wcomit®>*mm±izm 

m U ft t> © *s a 6 ft T l/> £ . C®44>fS^Si; 

* ic ffl ^ 6 n -a © at m \t 4 > ?i> &K.&itm*m 

flD U ft I T 0 ( Indiurau-Tin Oxide } & ± fift T" ft 
6. tfttt I TOOSSflS. (S ffi Si tt © ffi . 

** S ft 4 ft * T- ft -5 . 

a js © e a fit it a as a; i t o © e a> . ac © $ «c m 

#BB Bg 59 - 163707"? tt I T 0 iC & it A- X - ■> 
A. ffi^kffi. K <k ffl % SI JD U . ItiSlWItL 

r . tbffi'st o.7xio-- , n-cm. # >g i§ m s s % © # 

(tlST^i. If MBS 59 - 71205 T? Bt I TOCS 
<t0A/%1.0l~3 .t« 31 »D 1/ ft t) S^II i: U X . 



1000 A»*K-C«tt 0.3Q/D (JtSffi 3 x io-« 

0 - cm) . 3ejSja*90%W^Ftt%ST(/>4. RfBi 
Bg 6 1 - 29470 3T-tt K ■ft -f V 5! * A C 7 » ft7 ^ S 
-•J A*Ss»Uftt.S^Ii: LT, 600 AMSK 
Tffifil 2Z0Q/D ( 3X10--Q-CB) . }fejgj§¥ 
85% © * ff T l> * . fSBBBg 63 - 78404 V tt 

1 TOi:7»(tr*5i')A«:iJDl/Sfea^I 
Ht, 600 A»Si=r 5Q/D (0. 75X10-- 
Q • cm) . 3taa*84?6©4$1tft»T^*. 

lici:i'i<*iMCiOil«*M 
©(6!6tn;*it-£eili:UTtt. USP 4. 399. 194** 

USP 4. 399, 194T it S -ft V 5? ■> A K & ft 
A- 3 i ■> A * 40~60»tW 31 JU b , JtffiSl 4.4X 
lO-'Q • cm, %&®ms<i%<D®teZ®T^Z . 

v-7 1> ■< -v it . * a v ? >) v ■? m <n ®mm% 
[ s s * « * -r z izs><r>^®) 

*3§i!l!Wtt*a£«fflMfcfcK:*©&«fcS>!r4 

c <£> Bg , 3|«o?i'A-ft>¥S 
C ifi ^ & is -c tvtsmtsc k. \Z £. D ■ ft -f > 

W IC 19 -3 fc . 

t4i3*. HtO?n (In.O, ) 

Zr0„, Nb*0, . Ta a 0, <0 '> * < fc 1 «% 
ZrO a x mol% 
Kb^O, y nol» 
Ta^O, z noIK 

0 S x S 2 0 
0 S y :S 1 7 
0 S z £ 1 6 . 5 



HUB ¥2-309511 (2) 

'j y ^ m v £ gE fc * r ^ 4 . 

^isn. e © ^ a B B ® a <o * s ft ii a, -t? § fc is 

». «*©3WS»*JBt©J±ffifitfi%S < f-5 c fc 

SifflSH4J< T S C fc ** "C & » *©fcftj|iff 
* a y ?- V fc rT fig fc * «5 T * 4 . SS BM i» S 

gss 2000A *s*-& 4: * f #■ v rnuivsi 

< 0 . BSi«SOS<tCJ: 

■f . 

16 fit 2 x 20- -Q • c.lilfttS c fc tt^is . s ic 
D % ISO Jb L, . MC3tSS^ fc UT90MS«*SI« 

c fc @ w fc r * . 

x + 2y + 2z2;2 
x + 1 . 2y+l. 2zS20 
%i*fcf f JEIU Lr 

fc. fc45. x. y, z ■ olHfflSHItt. IruO* S 
fc * 100 nol% fc L fcSI* ICS 

< (i r- $> 4 . 

In,0» CJfUT. Zr0». Nb a 0» . " Ta,0. % * ffi 
K*n-PnaSjD U fc * . ...2.0. l.O. l.Omol 

% * fa <r> m m x- 1± is « ffi a (i a m * r t o e tt 

"CSSI/*. Zr0„. Ifb.O, . Ta,0, ffi ^ T" »S SO b fc 
x + 2y + 2zfflffiii2 mol%*?il©ii^ 
feffifiittf£*<5ITOJ:0Kt/>. c n 6 w iS »D 3 
iOHtEon. #?4T-^iDLfcii^fe, a^rr- 

fc#^*.ft-S. 

u*>u. s6K*n%<oaijna**«^fcasicffi 
et a ± a* o as » . # 54 IC 31 so u fc fc £ -e t± •& ti -f 

n x = 20 moi?6, y=17 no 196 . z=l6.5 mo 1 
S^-eSsSDLfcfcST-tt. x + . 1 . 2 y + 



1.2 z©ffia*. 20 mal% %M X * I T 0 

«!>««**•>*<**. cnat. ia*iwai»p«j* J 

»?ICXO. lg?#«S*'<ST 

t. ffifiUia 5 ^ < fc5?A<oft-&. ffifitffl 

a * a* s *> * . croiafSSfflT-ti^v'jT-aiSA* 

fiji©USP 4.399. 1946*. In,0, fcZrO.ta* 
±E©«E»*H*«SE 

a* 80% fcfil^. 

^ 5 % /j» s < -e s . 'jrSBStSft. *t 
';ras*)s<WA.-scfc4*Rrtg'ifc». as a a 

I TOX-miM^tXX^i SnO,<D - 35 & 
ZrO*. Nb.O. . Ta.O. \Z X -o X S « A X t» 81 © 

0.5:9-5 «>6 4 : 6©ffiB©SlJ£-e. 1* K £ £ 
© i§ & 1= tt 4 : 6IS©a^fiftttSiat, 
1K10--5X lO-'TorrSS * XM^X **mX 
U. SiSSJg 200- 350 X, X-m%-&& 10A /sec 

jy t t? f& bs -r s . 
cross. o.#e4*±b<o«* oeaff* t . sa 

t mmmws, < * o . jsetfitifiT it < *a*. 

fc. listf) 2oox;*fa-c(±aa*. 
&o. 3501c a *fcffist«***«. 

a«**ioA/sec *is*.-c <t>iB©aa*. ««ta 

Itictii. x«»*'iy^tH»t. si 8 a 
Stt*^ tr- a ©*ee. *». tr-AS-c** 



ttlR ¥2-309511 (3) 
a us a « us © ffi m m t u r t± . x /w * >) y ^ 

?i a* a if ft * . 
* a ? ? 'j y ? m , a^tr-ASfs-cii, ms 

Sf**fct±cft?>©^^a J ffli' i 'e>ft4. 

raft*. *k. *«ft*. *ft*. hbsjs. « 

JOjB***&fl:£*fc#-*5**EJ:9ffl6 
u. 4oo~uooicr-l&*«J8-effi«sa. pva. 

PV BifflA-f V ?-4lDA., X^l'-l : 7-f? 
■CiteU. 500— 2 . 000 kg/ cmSKT?fiSffJ 1/ T*£ 

g u r a <*> ft . 

jfciKSJttt 1 200— 1600*C Tf th * . 

^-cfdtHi-'&ff^EU:. lidttTwsefti 

UTE*«3I # L S * fc Ar t % * 4/ fct E T 

aa*90Kjji±-effii5Ui<&fl».tjis^jffi&&*. a 

ffl© SlilJt^K t U T l± 10- s TorrJilT £ L . * <D 
&<r>Q*ftE.% 0. 5x 10--~ 4 x 10- 4 Torr. S tg S 
K 200- 400 1C. 0.5~10A/sec V ® 

m tt & fl= X tb 5 . 

a«i54j)£^^ttia<oefflT?<S»ta8S*iffl6ft-6c 
i: a* <=. ft r i/\ 4 . 

•>-h j f>7^^A«*.s^i±. *ft 6 ksksi^ 

[ X tt M ] 

KIT. *56B*!8tS«IIETSL,<aiflt4. 

7, ffc«« 1 -4 

1 C "J" m. fiS E * -5 AS IC . InzO, tZrO.fc^rf^a 
L . i^y-^iJDA 5036 X5'J-lSi;rt-f 
o^S#-JI'S*t4IRff.lSitI6tfc. ^ 6 ft 



ft* y <) - %6orctfeSu, i4oo-ct?*«*t 

10# IHUgfil U ft . fntt-favS*-* 
5;HCr24fiPlfiISgSC»#Ufc. C <D ffi 5?= 85 (C *f 

u. 2.5% p v a jk®mzzovt%mz_x. 

CWUKSrl ton / c nfX-tiUE.f8.mV . BS70bb 

COJJKJSftfc^mf'ICT 1450X1 X- 158$ B8 fil fa 

C © # - y v KSHJfia?^* l-avxAsr* 
•J V ^HBC-b y h L . 1 x IQ-'Torr* T? H £ (C 
51 <^fct*. »5Btr>il/J>#X% nolib X- 1 : 9 
©H^T- 5 x 10' Torr* Tz» A L . X 9 -C K ^ 7 
X (-=J-i£ 76 x 26 X 1 on ) £fg% SOOTCCJOlft U . 
fiE SSii IS 3 A /sec © * T- jS W jf IS M * L 
ft . 

II S «: it flg S# Cvx* > ? JKtv 



?IB3¥ 2-309511 (4) 

ft . 

w jg iS * x- * s . 
* ft . it & fit i± n ± ic a & ± \t 4 *- ht & m * * 

Httitb. 4 « ^ & ic J: 0 iy 5£ U ft . 

f±. ±0.05 n.oI%SST*-£ C fcfe^t^^fftC J: 

1 -c *> *>s»ic zro,© as una **«i-c«£ 

* 4 t i£ IC it jg til it flD u ft. „ ■ 

1 C^UfelSfflTM±5fcjgi§^fct 905S«±T 
*0. ZrO»©ffiteia* J 2~ 20 mol«©«fflr-S£* 
© I T O ©f6 2 XI0--Q • cm J: DfinfttfcfS6t& 
?j5 U ft . 



ussm s -is. itnm 5-7 

InaO, ICNbaO, £ tSZin f -5 © K § . jf • 2 

* » * > * u am ^« u ft . -E-n^© 

81 ft tt fc f? • 2 C U ft . 



-78- 





fflfiE ( 


mol%) 


HI JS 




itffin. 


ft&M 
# # 


In 2 O s 


Nb 2 0s 


(A) 


{%) 


(xlO* Q-an) 




99 2 


0 8 


1000 


90 


2.8 


mmm-a 


99.0 


1.0 


1030 


90 


1.8 


ii 9 


98. 8 


1.2 


1010 


91 


1.6 


ii 10 


97 


3 


1000 


91 


1.0 


" 11 


95 


5 


1010 


90 


0.7 


// 12 


92 


8 


980 


90 


0.4 


ii 13 


85 


15 


1030 


91 


1.3 


n 14 


84 


16 


1020 


90 


1.5 


ii 15 


83 


17 


1000 


90 


1.8 


Jtlffil ■ 6 


82 


18 


970 


91 


2.0 


ii 7 


80 


20 


1010 


91 


2.2 



¥2-309511 (51 
Nb,o, <o»Jn«***-r tt«tttt*ftt 
S'>bTiU*i, s mo i s> * i£ *. -6 t is* tc it Jn l< 
fc. 

NbjO. OTSSjDfi 1 . 0 — 17 mol^OSiSB-CttffiCi; 
2 X10--Q • cm3fcrifflfittfc#tt=fc^Ufco 
HSSP1 6~2 2. it8M8~l O 

ln.0, ETa 2 0 6 t 5 b ffl C o § , 31 • 3 

E >P T » f£ E W L *Sfi n l ~ 7 £ H as E . X A y 

? >; > ^ ? - y y h £ ii o . Ef--ftfi : -c;w?**' 
<> > 7Lmwmizm*ftM^tz. -e- n *> <o m tt 

tig • 3 CSUfc. 

( vx t * a ) 



JOSH 


mm ( nous) 


Si m 




asm 


tbtuw 
* * 


ln 2 0 2 


Ta 2 0 5 


(A) 


{%) 


(XlO 4 Q cm) 


JtKH • 8 


99.2, 


0.8 


1000 


91 


3.1 


XMtn • 16 


99.0 


1.0 


1030 


90 




/) 17 


98.8 


1.2 


990 


90 


1.7 


// 18 


97.0 


3.0 


1020 


90 


1.3 


// 19 


95.0 


5.0 


1050 


90 


1.0 


// 20 


90.0 


10.0 


1000 


90 


0.5 


ii 21 


85.0 


15.0 


1010 


90 


0.8 


// 22 


83.5 


16.5 


980 


90 


1.8 


tmm • 9 


83.0 


17.0 


1000 


91 


2.0 


// 10 


80.0 


20.0 


1030 


90 


2.5 



Ta 2 0. 03S5Jnaa*it» r ct^. itt&mai-nt 

«4>LT 10 «ol?6 fcjtg X. 5 £ & E it 1B U 

fc. 

Ta.0, 1- Q — 16. 5 boIX © W B ? tt ffi 

fit 2 x 10-" Q -c«*fi<!5«nyS#tt<r*L/fc. 
SJSI 2 3 - 3 4 . ttKWl 1-18 

ln.0, tCZr0 2 . Nb 2 0«, Ta.O.O 5 % 2 ~ 3 fl 

is e *t u * m m i ~ 7 t m m e . 

n - * fr t x a y * ') v ? u 

E ?jt L fc . 

zro,. Nb.o.. Ta 2 Q 5 © -& ft ft 03 i£ iDM £ 
x . y , 2 MIX U . JtffiUtA* 2 x 10--Q . cm 

x + 2y + 2 z £ 2 

x+1. 2y+l. 2zS20 

tt « OT 1 l~140»Ex + 2y + 2z<2 
T-fciiSffiSitftbiSgll 1 5 ~ 1 8© fct-E x + 



&m ¥2-309511 (6) 



1. 2 y + 1 . 2z>20T-*-5.l5H-Cl±^(Ott 
Jg *t rt* Jtf H . 



31-4 



SI ifi ffl 
ht 8 0H 

# ^ 




■ m 

(A) 


(%) 


(xlO* Q-cm) 


ln,0> 


ZrO. 


NbaO. 


Ta,0« 


tfcJxffl • I 1 


98.8 


0.5 


0.7 


0 


990 


90 


3.5 


KiSffl • 2 3 


98.7 


0.5 


0.8 


0 


1000 


90 


1.8 


itmi • 1 2 


98.55 


1.0 


0.45 


0 


1000 


91 


4.4 


mmm • 2 4 


98.45 


1.0 


0.55 


0 


980 


90 


1.7 


ttSW - 1 3 


98.55 




0 


0.45 


1020 


90 


2.6 


SJOTH • 2 5 


98.45 


1.0 


0 


.0.55 


1010 


90 


1.8 


tfc&P • 1 4 


98. T5 


0.6 


0.3 


0.35 


1030 


90 


4.5 


StiSffl - 2 6 


98.65 


0.6 


0.3 


0.45 


1050 


91 


1.7 


// 2 7 


90. 0 


5.0 


5.0 


0 


1010 


90 


0.5 


// 2 8 


90.0 


5.0 


0 


5.0 


1030 


90 


0.6 


// 2 9 


90.0 


0 


5.0 


5.0 


1020 


90 


0.3 


" 3 0 


91.0 




3.0 


3.0 


1040 


91 


0.5 


// 3 1 


83.0 


5.0 


12.0 


0 


980 


90 


1.8 


fcfcStW • 1 S 


82.0 


5.0 


13.0 


0 


1000 


91 


2.2 


mmm - 3 2 


82.0 


10.0 


8.0 


0 


1020 


91 


1.7 


tfc^ff? • 1 6 


81.0 


10. 0 


9.0 


0 


1000 


91 


3.0 


mmm • 3 3 


82.0 


10.0 


0 


8.0 


1010 


90 


1.8 


itmm • 1 7 


81.0 


10. 0 


0 


9.0 


1030 


91 


2.8 


JUSffl • 3 4 


83.0 


6.0 


6. 0 


5.0 


990 


90 


1.8 


itmm • 1 s 


82.0 


6.0 


6.0 


6.0 


1000 


90 





-80- 



ft m ¥2-309511 (7) 



*ififflI3S~37,tk««19 

ln,0, ICSnO.*S*D U fc I T 0 C o SnO, 
WiSJDO-SBICW LZrO,. Nb 2 0.. Ta * 0 , * gj JD 

ufcfecturs- 5 tc * ffl at o t> <o r- m w u 

■€-n6W^ittttfe«- 5 E * U fc . 

( la t & e ) 




c & ® <o &i m ] 

* IS BE c<) JDS IS I*) ©ZrO Nb 2 0,. Ta,O s © 
HVVBtt. ffiS5©ITO©ISffi«:$<'#tt«: 



¥ It M IE 



1? if /f fi s m 



* # © a tp 

¥fi£ i if 4$ !¥ SOI L1074<H% 
fSE © £ » 

a # ts as 

3* ff= 4: © M « 4* If ££i ffl A 

ttm SSSig2API-Tll3i 9<f 

*«!• ( 200) BB«sx<*a#a 

ftiA (§iiffiS=# 105) 

mm m.mmmz2.±n-T bus g# 

«S 432-5 11 1# (AttH) 

K« (9417) #ffl± # ffi x [| 



3Er A 

#5 *= 



1.11. T 



5 . m je o « a 

6 . MiEOrtS 

(1) flflaa®^ 3 ii 5fT*r(3xio-«Q. 

cm) J <fc £ « % r ( 13X 10--Q • c«] J tffl 

lET*. 

(2) mm sft* r eooA j a**®* 
r i5ao a j tffljE-r-z.. 

(3) [§I» 4lTi'6f Sfff r 2 x 20--J i 8>Z, 
<D* r 2 x 10--J fcffliEl- 4. 

(4) PJSS 7K»llff* riOtfflfj i:**©* 

riit«n?j a « jjet s . 

(5) mm 8iT4»5ii rkg/cnj 
* r kg/ c j fc a ie -r 4 . 

(6) mmnmm sff * r „ j a ® * r M j 
fc»iE-r *. 

(7) W»lliHT*> 8fr * r 5 x 10' J tS>Z 

e>* r 5 x io-'j a aiE-r*. 

(8) Pj fg 13H©3I • 1 +6±ffl<0ttSfii©#ffi 

r (xio< Q-cm) j t*4ffl* r (xio--a 



?Sf$ ¥2-309511 (8) 

•en) j t iiiE-r 4 . 

o) mmiswom ■ 2 * s ± (» <z> tt ffi fie « £ <£ 
r ( x io- Q-cm) j tj,4is4 r t x io-- a 

• cm) J fc w JET s . 

(io)nsi7H©^ • 3 *6±ra«tbffitfL«m© 

r (XI0- £2 - cm) J t & £ © r ( x 10--D 

• ci) j tttjEti. 
Ul)l§!Sg20H©3r- 4+e±ffl©ttffitn:©»{5 

r (xlO* £2 'cm) J t T ( x 10" 4 Q 

• c) j tmiEt S. 

r (xio- a - cm) j a**©* r ( x io--q 

• cm) J tffilET -S. 



-82- 



